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(54) RECORDING METHOD OF OPTICAL DISK, AND REPRODUCING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize error processing 
by retry and alternation processing realized 
conventionally in an optical disk being able to overwrite, 
and a write-in system in which recorded data receiving 
from the high order device is arranged at an arbitrary 
position on the disk independently of a non-record part 
and a recorded part, with a write-once optical disk such 
as a CD-R and a DVD-R in which increasing capacity is 
performed remarkably and being spread widely as 
recording media in which overwriting cannot be 
performed physically. 

SOLUTION: When digital data is recorded in an optical 
disk having a physical address at a recordable part and 
being not able to overwrite, the recordable part of the 
optical disk is divided into a read-in region a user region, 
and a read-out region using the physical address, an 
information region including a pointer for a list table for 
controllings logic address allotted to a whole user region 
is provided in one part of the read-in region, in a list 

table for controlling the logic address, the logic address and a list indicating correspondence for 
the physical address in the user region are arranged together. 
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u ^ #£i 5t ^ -r 5 tf ,s/ h <d a ^ ^ £ & -k- a r ^ t « m ffi m *sz , ^ # ® « ^ *u m & »f «g 

k-f h 0 ^oT, Hi O(O0»J-Cli^7 h^^tEiiif ^fltStLB AC^tt^PBA 

id Miz -t 6 =. — i?mwiy? * b > ^ <o v y y & ^ # w« &7£irm&-eh <oitit&>* v 7 

^7 f lJLBAI^t5PBA|:@8*^Tt±tl^i**7^^©li^p|ii:7™^0 
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[ 0 0 3 5 ] 

i^ts-^^t'*)6. * * h h <Dmmm®,*i% l b a z ^ at u 

A* *>*t^ 3 titty*- ? ( n ) (?)SMt^t-CluffiiafOP'B A (a)> bA^rilJCft 
.opba (b) fcSSJEL, ^-if^*rtl^«»wSa»bfc^-^ SrH&, x -fV**>B* 10 

LBA ( n ) . *f 1" £ ^- — 1f'^*Srt(7DPBA (a) l**^TfI^F*i)<3C>PBA ( 
b) l£ IB £ Jfe <b *b C k&^-ttitb^Tj 7 ^ ? h f iS ^ - >OMC r p. b A (a) ttte 
|^T'fco/;:h £ TPBA (a) (Ojtfc!)(:PBA (b) SrftffllTl^i tj / £ 
fc fi TLBA (n) (Ctf£:f SfelTK^IiPBA (b) tc^JE^nfccirj £ tj* -f tf 

&mi>m*) iSL-e _b * # L T |t 5 » * * ^ f± . ' ^ - 1f « « «5 ^ ^ ^ ft ffl $ ix r ^ ft 20 

[ 0 0 3 6 ) 

Ell 3 tt 7 >f ht7>^)t^^^^^^^^^^^^^ h b IS & A ^ # # t& ^ CO '> - <$r 
V*£^LfcElT'fc-5 <> * * h?5^^l5^^«^mu^i-LBA^$tffa®^^(->ktUT 
„ / li*^ h^^L^tL B Al^JtvtS PB.A^f l^.I^c % * fc tt £ # $i ri> 

^ p £fr 7 o r o P B A *ss#ffl«^ttft < , *ffl»««-C*>* t tiJWf . 

7^:7^* h *3#S£.R«K: 7 -T h7y^ilC§g^$ilty-K^^|C$$n5LBAf 
a^2X^&tfLBA»3ax — yyU*fflV^fc»J»3&S.fi i fenS 0 LBA^I^^ICIUBA 30 
f iT-yv^^L.Tt^^^^^f itltfc^ LBAfI^^C^$n5LBAf 
31 7^ — ;M£ * * hi 5 f itiLBAi PBAiD^^l^f ^ 7x ^ h I s SP. 7 — 7^ /U R 
lc tfi f& £ ix 5 „ 9*7 h^t>OE ft. A l£ *t b , a-1f7 f -^rt(03g*«««r»U 

. t^^#^^©PBAfc:^7h^e>f^$nfcf--^^iSilf'5o wfiO^, * * h # ^ 
^tfcL B A^f-^^tei^ixfcP B A(0^i^Eit5fcy)i:LB Af Ir-y;W: 

r o nt $b £• ii ;ud l . lba^s^-^ jv.m k iff^jxfcLB At i7-y;u^E.i> r 

niu«toT^I^5LBAflf-^/^ ^^>^^^tfLBAfI^^t)SS*f, L 

BAf i^yy*«ogf)i©<ttii:EftSJx5 4 r r t? % ^ogif^Jc^^i-SLBA^ai 
fif m tf if <D <fc 9 CL B Af lf-y;M:S^$^L5^ia$rffl^t^!gt6c 
[ 0 0 3 7 1 40 

mi 4 ■ tt - ^ & * u r j& «? s t> ti z l b a m m m m <» m & *? - mx~&>z> 9 z nmias v^x 
±f£^^rtTieco±^#^sie±Lfc^^ic^^$na^LBAi c sm^^^-r. lba ( 

m) a*«bLBA (n-1) 6 7 ^ h = ^ > K i *7 h b K 7 ^ ^ ft ® o t 1^ 

% ttll:tJ£:t6PB A ( M ) a* P M A ( N — I ) It R id « ffl #r T & 9 , P7>f/#a 
-flS«rtOSI««PBA (S) i^PBA ( T — I ) ICLBA (m) i» ?) L B A (n 
-1) <Oy*-# Zmtclzm*) %Ttc1% iLBAflMKT f L B A ( m ) 
B A ( n - 1 ) n P B A ( S ) ti> h P B A ( T — 1 ) K »j 9 ^ X h ft X 6 J i^ofc: 

i##a>ntf + ##fc«>, aao.M hw: rjt*##BHt&3*i,fcLBAj , ^ni^^ts 

ritt^Hft^fiifcPBAj , L T riiH^jLfcLBAj s * ft Id 2t £ r 
±»ta«**TLfcPBAj 6 flt Bfc $ tL 6 . £ ~ <Z> f# r ±.# #*SI^$KfcLB A 50 
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j , * r±s#^§i^$titPBAj , rigour ±.m% ^isi/^ 

r*.HRlwlBftdSBBtt$ixfc P B aj v fit r«8ttlc±tl is*7 Lfc P B aj , * Jx- 
C»«t5/^Bt:SEfti5ii7LfcPBAj r (R ® ft |c _h '« # # M ^^tifcP 

BAj , fc-f & r jtBR^-C«J&«HI4** tufc P B A j , ^ L t r;iieuT±*«^ 

*5 r 4 h *: r K^^tj t l x h m c m * ft* # h a £ t r* » g, \z m m x # * . 

[00'38] 

L B Afflf -yyu^S^i^r co^^^y ^ M^iii^ $f Id fif *v fc i£ »• 

ft 4 jl# £ k: »«*si6^p s n-fciB , oio-M-i ft*i£jQ * <6 y ^ h co«ia 

^ * o>> -c co <a < o ^ (D *» x-t^zmm n r » m-t * ; * c c t? tx * ut « • 

£ . R If * R ft 4"* /£ & 4* £ % * L . LBA tf 3 x — -^/u frQ#y^h fi : y x h O Sfe 
m Kl'ffi ft 6 r _h $ ^^BI^^tifcLBAj CD /h £ v> J® |c Sr & u # * ft* ff fc> H 5 <!: t> co 

its, f 

[ 0 0 3 9 ] 

81 5f4 r L B A CI) ft* h L B A ( m - 1 ) ft* P B A ( R ) ft> P B A ( S - 1 ) IZ fij 
•3 ^ T «b ft fc J ft K * LBA ( m ) ft> b L B A ( n - 1 ) IC * * h ft* 4> ? <f h => > K 
ftM£ fy $ ft ft* , ^tL(CM^t6P*B A ( M ) ft* £> P M A ( N - 1 ) fit g£ \Z {£ ft ft X 9 
, K7^/^^,f ««rt©ag^««P.B A ( S) ft><bP.BA (T-l.) C L BA (m) 
ft* <b L B A (n-1) Ox - 9 SrSf fc Id » 9 ^ T ^ CO 0ij -(* & 6 <, £ CO g fc T 

LBA (m) ft* b L B A ( n - 1 ) df'PBA (S) ft* <b P B A (T-l).JC*4"U^T$J 

£ ^ o y x h^LBAiiy^h i: iE ^ ii in* t . LBA^aiy^ho ^-e^. 
fc* rt- /h $ < to x z> i ft ft* <b ; y ^ h $r Sf ifi *p t fc m & \c % ii y ^ h ^ is ta $ n -5 x 
&> r % 0 {iLW<nm.m<D y * v <o r±tN5»iLfcLB aj , ^nic^^ts r £ * # # n 

TL/cPBAj i:ilTfc^ii^P^ixa-<^y^.hO r±f l^i^^tifcLBAj , ^ttic 

^fSi-s r±«^^gg^$tufcPBAj ^ittJfL, If icftifs y ^ f« ritt^^. 
TtUBAj tmtovxh<D r±t#^5i^$tifcLBAj &c iff «r«c 4 y ^ 
ho rit^^nT Lfcp b aj irii^py^ho r±tt^si^$iit p b aj ^^/r^ 

^-r6ga^T*$>ofc#^irtt, *tf>2ooy*h£: r L B A (1) ^ b L B A (n-1) 

*i P B A ( R ) d^PBA ( T - 1 ) \z m V ^ T b ix T V> S j M^/: J: ? |:-o© y ^ 

h ^ « * , LBA KM y ^ Mcf 

1 0 0 4 0 ] , 

B 1- 6 11 r L- B A ( 1 ) frt> L B A ' ( n - 1 ) P B A ( R ) ^ b P B A ( T — 1 ) f I 

9 ^t^H^j ^ tC , LBA (1) ^ L B A (n-1) $ n 5 L B A (m) 

ft^bLBA (n-1) <D ±W $ Tfr * h t>n m&ft £ tl , Y 7 4 -7 & If « « 

^(O^tg^PBA (Q) a>ibPBA (P-l) II L B A (m) 7&-6LBA (n-1) O 

f^^**fcic»9aritLfc»*o«!i-cfcs; :<oi^ 4 gffc«c tlba (m) h l 

BA (n-1) ^S.PBA (Q) > 5> P B A ( P - 1-) iw »J 9 S T S J t^ofcy ^ 

b a * a _y x h ic ii -r a & % LBA^^yx hp^icis^tit lb Agiij^iop b 

AtlJfifcSeSfSIKl, r «: ^ij ^ I* L B A ( a ) £ y ^ MiLBAflr- 

^ /Hr«^#^E-T a i , LBA (a) €: R ^. tti i" » * It *5 T , if W P B A C IEi $ il 

r - ^ * K ^ m i- * ^ ^ ^ 4 < ft 6 r t & m CI ft <r>tz#>. y x b & mtz z ti 
zm&iz . iiJtiy^h^sas^Ha&itoiE^ioy^ho r ± # # » tl ^ l b a j t ' 

iS^Dy^hO rJtf#^||^$nfcL B AJ ^t/ fJbtN^TLtLBAj <d x ih g3 # 
Sr It -f 6 n il ^JO y X h (7) L B A ft IS co ^ $R j£ I i - g|5 ftS , ^ ^P y ^ h cO S ffi V> l J * h <0 
LB Affcmtz&*1riZ> kmW£ft,1zm&&. Iffc^lJfl^tti y ^ h«L B A«$r^< 
J: 9ic:i6^py * .h^gag^ftsftg^Eifficoy ^ Ml BAtiiiast/^n^^^-rs p b 

tci6^o$H2>^^ti. iiany*hasE«£Haffi«<flia;Moyxh t L ba c i ) l 

B A ( n - 1 ) I1PBA ( R )' ft* 5, P B A ( T - 1 ) IC« *) 3 T n T P 5 J «t «i £ ii 
AO £ h, 6 r L B A ( in ) A^LBA ( n - 1 ) ft* P B A (Q) *f)PBA ( P - 1 ) f ij 
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O^T^J ££it$fcL. &to!)XY<D TL.BA (m) rt> *b L B A (n-1) J <£> fa P ft O 
±X <D L B A.ft\£tti V * h <D r L B A (1) b L B A (n-1) J ^ t 

fcZtztb , mUU V * h Wllu {C#LWT Z> V * h <t> r L B A (m) frbLBA (n-1) j 
£ fifc < «fc 5 K- TLBA (1) ^HBA (tn-1) # P B A (R) d> 6 P B A (S-l) 
K« 9 £ T btltz] tWJEZti. mm V * h t t h $ tt 5'. ft, PBA (S-l 

J.fiLBA (n-1) dr L B A (m— 1) ff> M 0* * 0^9H^m<tPBA (T-l) b 

[ 0 0 4 1 ] 

.a - p BAaak**^** Ji»»»«tr*6*.fe*-e*a**u6 > * w * * io- 

± Ttf> ± § £ ffifg^^ffiO — WX 5 o r *b B" 1 2 -ClfcSE L JL^ # 5£ £ El 1 3tfi 
91 L Jb # # ^ I* :fc S ^Md L ^ 
it 6.r. t t Pitt -e*> s it 

[ 0 0 4 2 ] 

tmm Lt»^0-Mt'fc5. Jr. E -C % 93 L i 5 K .b « # *J flg ft * f 4 * * t H W <D * 

^tua^tiifV s <© * «= * lt. y - y^ic^itsf hir 

Sf ^://^^ £ + v^ofc t> ^ o fc<> & b IC Ztl t ttSU, tb<liim 

tg*i:LBAllf-^t'EItS,i*, Wlfl{ftlB«*s4i:ir^ttW€i^^*)*. 
>';T'"LBAfIf-y/H^-f®«lC ia« **©LBAf If-y^*»L/Tt 20 
/■K-f y^^r^tf LB At 1^5/^^^$rf-f 7 ^ * FI=I^^t*lt5:i:t!) - K 

p L 3& , LBA^^^~^/u^om^^^-1^^^lwffiS-r6^5lfi^<, iltr 

- * & ga s -r * m& t mm m®z%L^ . LBA»af-^^«ret©*-*«*rt 

COT KW^^iafg-rSw^dS^Jtlct^^o J fcl (OHliL B At If-//K^^*^-f 

^ * i- ib g u #i * l -c s # . =7 ^ -y ^ t h^m^-y^^^ — ^fm^^^^^^u 

£ tt £ 8f $cif >f X^^^t6^<t^ffll^^^ar^Sr%^Stlllcoifig^li^M^L^ 30 
L B A^rttflEi^^lc^Lt, K^-f^li^i*^**-*^ h L^t L B Ai:^^t 

z p b A&&m&ffim, * tcn & z mm o * z<dp b At*&z9u*-e 

tt*<* «/B»FiB«-efc6 t mm L /c^, r >r * * i: <D ^ to 5fcE L 

, * © ffi « id * ^ h a» e> *c 21 £ n * x - 9 &tzm-t 6 . lba-pb APfl^gafjiy - k 

h/L B At l^y /^j^^-f L B A M 

T-zfsi-&m\,^X i gm£tlZ)tz&, *f 4 7 2 h/LBAf l^y/^O^^f y^T'it 
^^nSLBAf If - -f (N-1) frm^X* mitlzmm£inlLLBAtPBA<Dtt 
IS y ^ h ^rilSD t)(0$r L B Af lf-y/u (N) Hti^^L, — 1f«««0^&« 
1£ K IE ^ £ *L , lffc/^>f V^ar^^f^x^ h/LBAl ; ^^^^^^f^c0^i^C0^ 40 

[ 0 0 4 3 ] 

dCQJ: i L B A k PBAi:W^^^LBAf I^-^y, ll/L B Af Sf-y;H; J: o 

UBAi:M^t5PBA^LBAfl7-y/^#fiB,U^tL, S*»*$nfcLB 
A^LBAflf-^yMI^V^^, ^tgia^lttnfcPBA^tT-^^gE^fc'L, 
L B A^S^~^/K-^6^^, LB A^^X-^/H^T'^f^ftltbn/c PB A^bf- 

[0 0 4 4] 

[Sgejftf>#]IM 50 
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comm&)\z. ±w $ 7 <t b v v * 3tr ^ * * km it , ^swic±s#^ 

*j -t- * * m &m m -r s r t ~c 7 k h ^ * 5t x ^ * * & * * m* ± m ^ «riB ft * 7 * 

ft 6 o 

.[ 0®offimft?L&iE ] • 

<o m ® 0 -e & 3 o 
it &> a „ 

[0 3] 'Jjr^^ffiSloBns.'" 

[04] f^y-x^ ft ISr3H^t5*S.Sr^t*r^^^©»rEiT*>6, 
[fi5] «T-f ^>©BttS:f>t7Df ht»fc5 f 

[H16] i^^^lgft^t^^^^w^SWftfiES^^i-^fSllT'fcao 
[07] 7 4 7 =. 9 hf I^^il^&^f l7x ^ htlf-y/uf 

Hl^^^&U l 7a7*^ h 1 : ^- X — 3^ <7) ^ J£ # & £ ^ L 0 T & £ 0 

[08] S * « « ^ - ^ *r IE 5 = ^ ^ -K & * ^ h a> *b £ It fc » * <D x - * IE ffi £ n< 
-t±m^ ^TfBftftx 4 * * OHrii@T> 

[09] Sr iefti-*5 3 v K * * * N A» b g »t fc® £ tnf - 9 12© & 

[01 0 ] £ t ® ^.f- x — # £ IE & i" 6 => ^ > K £r * * N g ft $ ^ <n ^ — # i£ ® £ 

^ -t" ^ ? > x jx?<F>mmmT'frz 0 

[0i.i] m mm sucf-^^iait^^^y k £ * x h a> <b s it :® ^ o x - * & s 

[01 2] x^7 3,>7 hffl«rtt*ut±t»«l«tr*Slt5*St*t9-f h V v * * 
x * * * <z>Br® 0 "C 5 . 

[013] r <b -C±»£*!E&H3Eft-r ft fr-** 

hr7vx3t7 r ^^^co($Ff®0T*fca o 
[0i 4] lb At iy ^ hrttoiiini) ^ ho « & <o -MZ^-tm-eibZo 
[0i5] LBAffi!) ^ h^icaiy 7 ^)iJDSns*^i:^btii y ^ 
, i fl ^ ft ^s; ,t f n t' 5 o 

[0i 6] l b a * « y * h k rr « y x f ia »n * n 5 » * f? ^ i m * l b a *■» 

[0 1 7] 7 ^ 7 =c ^ hf 1^^5lLt±f tititt f i Lt^-t*^^^lV^^, 

r £ -C Jb» # «|g £ m&lcm&'t -6 4r ^> 7 >f V «7 > x ft x w * * O ftfr ® 0 -c -5 0 
I 48 • » Si ^ I 

1 l-if^^, 2 » ■ * - y K , 2 h, 2 2-*k'-A, 2 $ - M * & > 

X, 2 4-3>l^-l/yX, 25-L' — if, 26-tfctti«, 2 7 ■» fcfci « , 2 8 — fcT — 
A * ^ IJ * * * 2 9-*D^f A*?, 3l-uyX7^fai-^ 4 1 — fll 4* If % ^ 

° > ^ o 
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